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INTRODUCTION

The use of anticancer agents in appropriate combinations has led to major improvements in the treatment of
malignant tumors. Previously fatal diseases, such as Hodgkin's disease, are now curable while others, such as breast
cancer, can undergo remission. Resistance to chemotherapy frequently occurs in breast cancers and is a major
obstacle to successful breast cancer treatment. Studies with tumor cell lines such as MCF7 have revealed that
multidrug resistance (MDR) can develop and thus cause chemotherapy failure. Advances in elucidating the
molecular basis of the MDR phenotype indicate that expression of P-glycoprotein (Pgp) and multidrug resistance
protein 1 (MRP1) is a frequent cause of MDR in human breast cancers (Ambudkar et al., 1999). Recently, another
membrane protein, breast cancer resistance protein (BCRP), has also been found to be a frequent cause of MDR
(Doyle et al., 1998)-(Miyake et al., 1999). Pgp, MRP1 and BCRP all belong to the ATP-binding cassette
transporter superfamily (Dean et al., 2001). Cancer cells over-expressing Pgp, MRP1, or BCRP have an increased
ability to efflux a wide variety of cytotoxic drugs and, therefore, can survive chemotherapy (Gottesman et al.,
2002).

BODY

This progress report is for a concept award. In the original application, we proposed to accomplish the
following objectives: (a) to compare protein profiles between MCF7 and MCF7/AdrVp cells using two-
dimensional gel analysis, (b) to identify the proteins of different levels between the two cell lines using
MALDI-TOF mass spectrometry analysis, (c¢) to confirm the different level of the identified proteins using
western blot, and (d) to test the role of these proteins in mediating MDR using MTT assay.

We have accomplished most of our studies as planned. Firstly, a regular SDS-PAGE was performed and
a protein of 275 kDa was found over-expressed (see Figure 1 in the poster appended). This protein was later
identified to be fatty acid synthase by MALDI-TOF mass spectrometry (see Table 1 in the poster appended). A
two dimensional gel electrophoresis was then conducted on the cell lysates prepared from the parental drug
sensitive MCF7 cells and the drug-selected MCF7/AdrVp3000 cells and 17 protein spots were found to be
differentially expressed between the two cell lines (see Figure 2 in the poster appended) and were identified by
MALDI-TOF mass spectrometry (see Table 1 in the poster appended). We then confirmed the expression level
of some of these proteins using western blot and real time RT PCR (see Figures 4 and 5 in the poster appended).
We are currently in the process of testing whether the altered expression of these proteins plays any role in drug
resistance in breast cancer cells.

KEY RESEARCH ACCOMPLISHMENTS
1. Seventeen proteins were identified which have differential expression levels between the drug
sensitive parental MCF7 and the drug resistant MCF7/AdrVp3000 cells.
2. The differential expression levels of some of these proteins were confirmed by western blot and/or

real time RT PCR.
REPORTABLE OUTCOMES
1. Liu, Y.; Liu, H.;, Zhang, J.-T. Proteomic analysis of drug resistant breast cancer cell line

MCF7/AdrVp3000 (2004). Proceedings of American Association of Cancer Research 45
(http://aacr04.agora.com/planner/displayabstract.asp?presentationid=3465).

CONCLUSIONS

In conclusion, at least 17 proteins have altered expression level in the drug selected MCF7/AdrVp3000
cells compared with the parental drug sensitive MCF7 cells. This observation suggests that other mechanisms
are likely also responsible for drug resistance of MCF7/AdrVp3000 cells in addition to the known the increased
drug efflux due to elevated expression of BCRP. We are currently testing these possibilities.
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